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SPECIFICATION 

1. TITLE OF THE INVENTION 

FISSILE MATERIAL STORAGE METHOD 

2. CLAIMS 

inl sttJiX^SS*' '"^^ ''"^"^^ ' ^^''^ 

filling said fissile material in a container, and 

inserting said container into a storage space comparted by a partition wall which U fi,™^rf 
inside a support frame adapted to be fixedly placed il said storage bu lirsaid o^^^^^ 
mcludmganeutron absorbent material andaneutronmoderatingmaLal *^ ^ 

J**?, ^^^^ material storage method as defined in claim 1. wherein said container filled v/ith 
said fi^Je material is inserted into said storage space of said support W^^Sd iLl^^^J 
isfixedlyplaceduisaidstoragebuildingtogetherwithsaidsupportframe. " said container 

nLTll J h'!,"^'^'? ^ "''^"'^'^ ^ s"ppon frame.is fixedly 

placed ,n sa,d storage buildmg, and then said comainer filled with said fissile material is inS 
into said storage space of said support frame. "iserccd 

3. DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application] 

^.tKl?!/?*^* invttitioii relates to a fissile material storage method, and more particularly to a 
method of stonng a fissile material in a dry condition F-f "cuia«y lo a 

(Prior Art] 

Drovid^r« ^"""^ °^ fissile material storage methods, comprising 

Snef «M I 'P^" ' ^^•^Se building, filling a fissile materiS fn J 

container, and placmg the container on the rack. 

or. .ilSi' 'naterial storage method, a plural number of the containers are 

swredwithasufficientdistancetherebetweentoassurethemiclearcri^ ^ ""^ 

[Problem to be solved by the Invention] 

In such a dry storage method, the nuclear criticality safety is assured by providing a sufficient 

^dSSh^rr.*',"'"'^"'' '^'^ resulting low sto^e S^r 

undesirably leads to a limited storage capacity of the fissile material ^ 

In addition, an operator is generally limited in access to such a storage area of the fissile 
material ^d the time thereof, and it i. actually difficult to add or remove the rick ^ependhg o^t^ L 
number of the containers on a case-bycase basis. Thus, it is often the ««e Oiai the rack SI to b^ 
provided over the entue storage space of the building when it is constructed rSing in 
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increased cotistruction cost of the storage facility. 
[Means for solving the Problem] 

It is an object of the present invention to provide a fissile material storage method capable of 
effectively solving the above convcnrional problems. In order lo achieve this object, the present 
invention provides a fissile material storage method comprising, during an operation of storing a 
fissile material in a storage building, filling the fissile material in a container, and inseiting the 
container into a storage space comparted by a partition wall which is formed inside a support fi-aine 
adapted to be fixedly placed in the storage building, wherein the partition wall includes a neutron 
absorbent material and a neutron moderating material. In the fissile material storage method, the 
container may be fixedly placed in the storage building together with the support fi-amc after it is 
inserted into the storage space of the support frame, or the container may be inserted into the storage 
space of the support firame after the support frame is fixedly placed in the storage building. 
[Function] 

In the fissile material storage method according to the present invention, the container filled 
with the fissile material is inserted into the support frame iiaving the storage space comparted by the 
partition wall including a neutron absorbent material and a neutron moderating material, so that 
neutrons emitted through the container are moderated by the neutron moderating material^ and then 
absorbed by the neutron absorbent material Thus, the neutron absorbent material can bring out an 
enhanced effect of absorbing neutrons to prevent neutrons emitted from one container from 
irradiating other containers. In this way, the distance between the stored containers can be 
minimized while assuring the nuclear criticality safety. 

In addition, the container is stored in the storage building through the support fi^e. Thus, the 
number of the support frames can be increased and reduced depending on the number of itie 
containers to be stored. 
[Preferred Embodiment of the Invention] 

One embodiment of the present invention will now be described in accordance with the 
drawings. 

An apparatus for use in implementing a method of the present invention will be firstly 
described in accordance with FIGS. 1 to 6. 

FIO. 1 shows a metal container to be filled with a fissile martial. This container 1 comprises a 
tubular body 1 a having a bottom, and a cap 1 b adapted to be attached to the open end of the body 1 a. 

FIO. 2 is a top plan view showing a support frame 2 into which a plural number of the 
containers 1 are to be inserted. The support frame 2 is formed in a rectangular parallelepiped shape 
by assembling a number of main columns 3 each composed of a square steel member, and a number 
of reinforcing members 4 each composed of a steel member and bridged between the main columns 
3, and the entire peripheral sides of the support firame 2 are covered by a cover plate S composed of 
a steel sheet (see FIGS. 3 and 4). 

As shown in FIGS. 2, 3 and S, the inner space of the support fiame 2 is comparted by partition 
walls 6 arranged in a l attice pattern to form therein a plurality of spaces A into which the containers 
1 are to be inserted respectr/ely, and the bottom of the support fiame 2 is provided with support 
grids 7 adapted to be brought into contact with the bottom of the container 1 inserted into tlie 
corresponding space A so as to support the container 1 . 

Each of the support grids 7 is formed of a steel member as with the main colurxms 3 and tlie 
reinforcing members 4, and the support frame 2 is constructed by coimecting these components 
including the cover plate 5 with each other 

As shown FIG. 7, a neutron moderating material 9 is integrally attached to both side surfac<s5 
of a neutron absorbent material 8 to cover over the side surfaces in their entirety, and the outer 
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surfaces of the neutron moderating materiaj.9 arecoygrfidbx appy^rjnember jO,.^ 

For instance, the following materials may'bruscd as the neutron absorbent material g and the 

neutron moderating material 9. 
(Neutron Absorbent Material) 

(1) Boron (B)-based Material 

Isotopes of boron include B-10 and B-11 . While enriched boron is used in some cases beciuse 
natural boron contains a few isoiopic composition of B-IO. the following material is typically used 

B^C, BN, B4C-AI, Na2B4O7'10H2O. H3BO3, B2O3, boron-contained stainless steel, borosilicate 
glass (boron-contained glass) 

(2) Cadmium (Cd) 

Typically, it is used in an elemental metallic state, such as Cd sheet, 

(3) Gadolinium (Od) 

It is used in the form of an elemental metal (Od) and GcbOa. 
(Neutron Moderating Material) 

An element having a large elastic scattering cross-section, a small absorption cross-section^ and 
a low atomic mass is used. A specific example is shown as follows. 

paraffin; hydrogen-contained polymer such as polyethylene or polyvinyl chloride- concrete- 
water (HjO); deuterium oxide (D2O); graphite (black lead • C) ' ' 

A storage method of the present invention will be described below in connection with the 
above apparatus, 

A given amount of fissile material is firstly filled in the body 1 a of the container 1, and then the 
cap lb IS attached to the open end of the body lb. A plural number (nine in the illustrated examine) 
of the containers 1 are inserted into the corresponding spaces A comparted by the panition walls 6 of 
the support frame 2, as shown in FIGS. 2, 3 and S. 

Then, as shown in FIGS. 7 and 8, the support frame 2 having the plurality of containers 1 
mserted thereto is transported to a cany-in entrance C of a storage building B by a transport vehicle 
D. Then, the suppon frame 2 is carried to an appropriate position in a storage area F of the stoniige 
building B by a remote-controlled overhead traveling crane E provided in the storage building B 
and stored thereat, ' 

According to the above storage method, while the fissile material filled in the container 1 emits 
neutrons through the container 1 in the state afler it is inserted into the space A of the suppon ftatne 
2 together with the container 1, it is suppressed that the fissile materials in the adjacent containers 1 
are irradiated with the emitted neutrons. 

More specifically, neutrons emitted fi-om the container 1 axe moderated by the neutmn 
moderating material 9 of die partition wall 6 surrounding the container 1, and then absorbed by nhe 
neutron absorbent material 8 integrated with the neutron moderating material 9. Thus the 
probability of absorbing the emitted neutrons becomes higher. 

Therefore, even if the distance between the containers is reduced, a non-critical state will be 
assured. 

As a result, the storage density of the fissile material stored in the building B can be increase^l. 

The support Irame 2 having the contamer 1 inserted therein can also be used as a support 
structure for the container 1. Thus, there is no need for providing any additional support structure in 
the storage building B, In addition, in an operation of storing or taking out the fissile material, the 
partition walls 6 or the support frame 2 are handled as one unit including the container 1, all the 
time, so that the number of the suppon fiames 2 can be increased or reduced depending on the 
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amount of fissile material to be stored. Thus, the storage building B can be constructed to simply 
provide a fundamental space for storing the support frames 2, and consequently the initial cost will ' 
be reduced. 

The above embodiment is one example, and various modifications can be made according to • 
design need. 

for example, while the above embodiment has been described in connection with the case * 
where the container 1 filled with the fissile material is inserted into the storage space A of the 
support frame 2 and then the container is fixedly placed in the storage building B together with the 
support frame 2, the container 1 may be inserted into the support frame 2 which is fixedly placed in 
the storage building in advance. 

Further, while the above embodiment has shown the partition wall 6 formed by laminating the 
neutron absorbent material S and the neutron moderating material in a layered structure, the present 
invention is not limited thereto. Another specific structure of the partition wall may be formed by 
homogeneously mixing the neutron absorbent material 8 and the neutron moderating material and 
filling the obtained mixture in a space defined by the cover member 1 0. 
[Effect of the Invention] 

As mentioned above, the fissile material storage method according to the present invention 
comprises, during an operation of storing a fissile material in a storage building, filling the fissile 
material in a container, and inserting the container into a storage space comparted by a partition wall 
which is fonned inside a support frame adapted to be fixedly placed in the storage building, wherein 
the partition wall includes a neutron absorbent material and a neutron moderating material^ and has 
the following excellent effects. 

In a storage state, neutrons emitted from the container is moderated by the neutron moderating 
material as one component of the partition wall surrounding the container, and then absorbed by the 
neutron absorbent material as another component of the partition wall. Thus, the effect of absorbing 
the emitted neutrons is enhanced to prevent the emitted neutrons from interfering with the fissile 
materials in the adjacent containers. 

Therefore, the distance between the containers can be reduced while assuring a non-critical 
state to provide an enhanced storage density in the storage state. 

In addition, in an operation of storing or taking out the fissile material, a support structure can 
be increased or reduced depending on the amount of fissile material to be stored. Thus, the 
construction cost of the storage building can be reduced. 

4. BRJEF DESCRIPTION OF THE DRAWINGS 

The drawing shows one embodiment of the present invention, wherein 

FIG. I is a perspective outside view showing a container to be filled with a fissile material; 

FIGS. 2 to 5 show a support frame having a partition wall defining a space into which the 

container is inserted^ wherein FIG. 2 is a top plan view, FIG. 3 being a sectional view taken alotig 

the line in-m in FIG. 2» FIG. 4 being a partially sectional side view, and FIG. S being a bottom 

view; 

FIG. 6 is an enlarged sectional view of the partition wall; and 

FIGS. 7 and 8 shows a storage building, wherein FIG. 7 is a vertical sectional view, and FIG 8 
is a cross sectioiud view. 



1 : container 
la: body 
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lb: cap 

2; support frame 

6: partition wall 

8: neutron absorbent material 

9: neutron moderating material 

A: space 
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